Superior neuroprotective effects of cerebrolysin in nanoparticle-induced exacerbation of hyperthermia-induced brain pathology.
In recent years, the incidence of heat stroke and associated brain pathology are increasing Worldwide. More than half of the world's population are living in areas associated with high environmental heat especially during the summer seasons. Thus, new research is needed using novel drug targets to achieve neuroprotection in heat-induced brain pathology. Previous research from our laboratory showed that the pathophysiology of brain injuries following heat stroke are exacerbated by chronic intoxication of engineered nanoparticles of small sizes (50-60 nm) following identical heat exposure in rats. Interestingly, in nanoparticle-intoxicated animals the known neuroprotective agents in standard doses failed to induce effective neuroprotection. This suggests that the dose-response of the drugs either requires modification or new therapeutic agents are needed to provide better neuroprotection in nanoparticle-intoxicated animals after heat stroke. This review is focused on the use of cerebrolysin, a mixture of several neurotrophic factors and active peptide fragments, in relation to other neuroprotective agents normally used to treat ischemic stroke in clinics in nanoparticle-induced exacerbation of brain damage in heat stroke. It appears that cerebrolysin exerts the most superior neuroprotective effects in heat stress as compared to other neuroprotective agents on brain pathology in normal rats. Interestingly, to induce effective neuroprotection in nanoparticle-induced exacerbation of brain pathology a double dose of cerebrolysin is needed. On the other hand, double doses of the other drugs were quite ineffective in reducing brain damage. These observations suggest that the drug type and doses are important factors in attenuating nanoparticle-induced exacerbation of brain pathology in heat stroke. The functional significance and possible mechanisms of drug-induced neuroprotection in nanoparticle-treated, heat-stressed rats are discussed.